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PEOYISIONAL SPECIFICATION 
Improvements in Electric Cable Couplings 


of San Isidro, Ashton Lane, Sale, in the 
County of (Mifister, a subject of tiie Kin^ 
of (3 rent Britain, ^jrebkeick Johan 
5 HAKKLitERCr, o£ 24, Mal]ms Drive, 
Tiniperley-j in tiie County of Chester, a 
subject of tlie King* of Great Britain, and 
Mctjiopolit.\n - VicicEHS Electrjccal 
CoiTPAXY, Limited, of Number One, 
10 Ivin^sway, London, W.C.2, a Britisii 
Company, do hereby declare tiie nature 
of this invention to be as follows : — 

This invention relates to plug- and 
socket coupling's, for connecting' ends of 
15 cable, in which one or more pins or pln^s 
partially embedded, together with a cable 
end or a conductor or; coaidTi'ctors emerg"- 
iug from the cable end, in moulded 
insulatinfr material, is /are mated with a 

20 corresponding* socket or sockets embedded 
with another <cable end, -or a conductor or 
conductors emerr^ing from the end there- 
of, in moulded insulating' material, 
l^sually the pins or plugs in such 

25 couplings have a rounded or tapered for- 
ward portion, for facilitating' entry into 
the co-operating^ socket, immediately 
followed by a portion, or neck, of sub- 
f?tantially ri^ht figure intended for 

30 making the desired electric contact with 
the forward end of the surrounding wall 
of the socket. 

In the case of such couplings intended 
for use in connecting together ends of 

35 cable required to carry ultra high fre- 
quency radio currents^ it is especially 
desirable, from the point of view of main- 
taining constant surge impedance at the 
coupling, that especially good contact 

40 should, at all times, be maintained 
between the neck of a plug and the for- 
ward end of the co-operating socket and 
that the insulating material surrounding 
the socket should at all times make inti- 

45 mate physical contact with the outer sur- 
face of the socket, and the present inven- 
tion is especially concerned with the 
achievement of these desirable objects. 
It is apparent in such plug and socket 

50 coupling's that, if the socket wall be con- 
structed so as to afford some degree o-f 
resilience, for instance by forming the 
socket w ith one or more saw-cuts or splits, 


and the socket is mated with an over-size 
pluff, relatively good electric contact is 55 
possible. However, difficulty then arises 
in the choice of the mouldable insulating 
material in which the socket is to be 
embedded, since clearly the anonlded 
material in which the socket is embedded 60 
must allow of the aforesaid Hexing of the 
socket wall. In the case of couplings fox 
use with ultra high frequency radio 
3able, it is not permissible to provide 
clearance between the outside of the 65 
socket and the surrounding insulating 
material; on the contrary, it is very 
important that the moulded insulating 
material slionld at all times be in close 
]>hysicai contact with the outer surface 70 
of the socket, and this, too, whatever be 
the conditions of temperature if the 
coupling is to be satisfactoiy. 

With the above considerations in view, 
according to the present invention the 75 
socket member of a plug- and socket 
coupling comprises one or more tubular 
parts having a bore conforming to the 
shape of, but somewhat less than the out- 
side cross-section of, the plug pin or pins 80 
of the mating member of the coupling 
which is /are intended to enter the 
socket(s) and having two or more slits in 
the wall thereof extending mainly in the 
axial direction of the socket, which 85 
socket or sockets ds/are embedded 
wholly, or mainly, in nn insulating mass 
of material of low dielectric loss, such as 
a polymer of ethylene, with or without a 
plasticiser, for instance that known in 90 
the trade as " Pol3!thene moulded 
around, and into close physical contact 
with, the outside of the socket or sockets 
and preferably also the cable end or a 
conductor or conductors emerging from 96 
the cable end, 

** Polythene " is especially desirable 
for the purpose in view in preference to 
the other more widely known and used 
mouldable insulating materials, by reason 100 
of its low dielctrie loss, great mechanical 
strength and especially good elasticity, 
even at temperature up to tropical atmo- 
spheric temperatures as well as below 
freezing point; moreover it has a 105 
coefficient of thermal <?xpansion con- 
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siderably greater than tJuii of brass or 
other usual metal forminip iJie socket or 
socket.^, suck coefiicient for polythenii " 
being, in fact of tlie order of 200 x li)-^ 

5 per deg'rce Cenfcig'rade, a3 compared for 
example with a coefficient of SO x 10~^ per 
degree Centif^rade for one of tlie mo-re 
ustially employed moiildable iii.sulatiiifr 
mnterialSj namely Tuiranite. In addi- 

10 tion to the fact that tlie mass ot " Poly- 
tliene" -can be caused, by its excessive 
shriukag-e. firmly to hold to the outside 
of the socket wail after moulding', yet be 
cnfficiently resilient tn follow the flexing 

15 movement of the socket ^'all during* 
repeated plng-jying^ in and out of the 
co-opera tinfy pin or pins, such close 
encfagement between the embedding mass 
and the outside of the socket^ or sockets 

20 maintained over excessively broac! 

ran^e of temperature. 

It is contemplated that durin»r manii- 
factiii'e of the socket member of the 
coupling', a plug* of the sam.e cross-section' 

26 as that of the socket, or possibly slicyhtly 
less, will be inserted temporarily within 
the hole in the socket so that the socket 
will not collapse under the moulding- 
pressure as it otherwise might do by 

30 reason of its resilient nature, and also to 
7)revent, as far as possible, extrusion of 
Polythene " into the hole in the socket. 
Usnally entry of " Polythene " into the 
slits or saw cuts in the socket wall will 

35 not be detrimental, since the high shrink- 
age of the Polythene will be 
sufficient to provide the necessary clear- 
ance from the bore of the socket. 

Tn a convenient embodiment of the 

40 invention for coupling sections of a con- 
centric cable carrying very high radio 
frequency cuiTmts, the plug member of 
the coupling comprises a cylindrical 
metal rod having a relatively long stem 

45 vortion of fairly large diameter for 
instance 0.2" in one practical applicatioai 
then a reduced portion or neck accurately 
cut to a predetermined diameter and a 
tapered end portion. The end of the stem 

50 is recessed and sweated to the end of a 
])ortion of bared conductor emerging 
from the end of a section of cable to be 
joined. The whole stem portion, together 
with the bared conductor and cable end, 

56 aro embedded in a mass of " Polythene " 
whicli is closely mo\iided there around 


under pressure, the end face from which 
ju'dirudc the tapered portion and neck of 
the i)lug being jnoulded or trimmed flat, 
and the whole moulding comprising GO 
embedded plug and cable end is moulded 
iu(o a. pi-otcctive sleeve of metal^ as^ set 
forth in copending Application Xo. 7191 
of 1941 (Serial No. 55(),54B), for cifoc- 
tively sealing the plug member thus 65 
formed agui'nst ingress of moistaire. 
The socket member of the coupling com- 
prises a metal rod of substantially the 
.^anie length as the plug accurately bored 
It) a diameter slightly less than the 70 
diameter of the plug, tlie length of the 
bore being rather more than as the com- 
bined length of the neck and tapered por- 
tion of the plug. Along the bored portion 
of the socket rod the wall is formed with TO 
two or more saw cuts. Alternatively, the 
socket may be formed in two halves 
sweated together along the solid or stem 
portion, leaving the 'halves unsweated 
along the recessed portion forming the W 
socket proner. The end of the stem or 
unbored portion is recessed to receive the 
end of a bared portion of conductor 
emerging fr{>m the end of the other 
section of cable to be joined by the 
coupling, and to which conductor the 
stem is sweated. The socket for the 
whole of its length, together with the 
attached conductor and cable end, are 
embedded in a mass of Polythene -^0 
moulded under jjressure into closely fit- 
ting engagement with the outside of the 
socket, a )dug of diameter enual to that 
of the bore in the socket, being 
temporarily inserted in the bore during f}5 
moulding to prevent collapse of the split 
wall of the socket and removed srubse- 
iiuentty. The face of the moulded mass 
is accurately moulded or trimmed fiat and 
so as to be' aligoed w^ith. the end of the 100 
socket, and the whole moulding compris- 
ing embedded socket and cable end is 
moulded into a protective metal sleeve in 
the manner set forth in the aforesaid 
copending Application TTo. 7191 of 1941 lOo 
(Serial No, 550,548). 

Dated the 22nd day of October. 1942. 
A. S. CACHEMAILLE, 
Chartered Patent A jrent, 
Number One, Kingsway. London. \V.(.\L'. 
Agent for the Apf)licants. 


COMPLETE SPEOIPIOATION 

Improvements in Electric Cable Couplings 

Wc Alexinder D.'Vta^ety rEKGTrsoN, of Great Britain, E77EDEi?rrTC ToriAN 110 
of Saii Isidro, Ashton Lane, Sale, in the Hamet.berg. of 24, Malpas Drive, 
County of Chester, a subject of the King Timperiey, m the County ot tliester, a 
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rsubject of tiui Kin<>; of Great Britain, and 
Mktk()polit.vn - ViCKEBs Elkctbical 
CoMPAXY, JjImit.kj), of Nuniber One, 
.Kiii*iR\vuy. Lomlon, \\'.C.2, a British 
5 ('oinpaiiy, do ]ierol>y declare the Jiuture 
i>£ this invention and in what raanncr tiie 
; ame is to he porformfid, to be particularly 
il escribed and ascertained in and by the 
t*t>l] owiun- statement : — 
10 'IMiis invention relates to jdug and 
socket coupliufi's, for connecting: ends of 
oahIe» of the kind in which one or more 
nu'tal pins or plng-s partially embedded » 
together with a rable end or a conductor 
15 or conductors enierginc^ from the cable 
end, in monlded insulating material, 
is /are mated with a corresponding socket 
nr sockets embedded with another cable 
end, or a conductor or conductors emerg- 
20 jng from the end thereof, also in moulded 
insula tin{^ material. Usually the pins or 
plugs of the plug- member in such 
oou])lin^s have a rounded or tapered for- 
ward portion, for facilitating entry into 
25 tJie co-operating' socket of the socket mem- 
ber of the coupling, but in any case have 
a [tortion, or neck, of substantially right 
figure intended for making the desired 
electric contact with the forward end of 
30 the surrounding waJl of the socket. 

In the case of such couplings intended 
for use in connecting together ends of 
(fable required to carry ultra high fre- 
quency racfio currents, it is especially 
35 desirable, from the point of view of main, 
taining constant surge impedance at the 
coupling, that especially good contact 
should, at all times, be maintained 
between the neck of a plug and the for- 
40 ward end of the co-operating socket and 
that the insulating materia) surrounding 
the socket should at ail times make inti- 
mate phys-ical contact with the outer sm^- 
face of the socket; the ]>resent invention 
45 is especially concerned with the achieve- 
ment of these desirable objects. 

It is apparent in plug and socket 
couplings as hereinbefore set forth that, 
if the socket wall be construct &d so as to 
60 aiford some degree of resilience, for 
instance by forming the socket with one 
or more saw-cuts or splits, and the socket 
is mated with an over si;5e plug, relatively 
good electric contact is iiossible, How- 
55 ever, diiiiculty then arises in the choice 
of the mouldable insulating material in 
which the socket is to ba embedded, since 
clearly the moulded material in which 
the socket is embedded must allow of the 
60 aforesaid flexing of the socket wall. In 
the case of couplings for use with ultra 
iiigh frequency radio cable, it is not 
permissible to provide clearance between 
Ike outside of the socket and the sur- 
6^5 rounding iiisulating -material; on the 


contrary, it is very important that tJ^" 
moulded insulating material should at 
all times be in close physical contact with 
the outer surface of the socket, and this, 
too, whatever be tlie conditions of tern- 70 
poratui'e, if the coupling h to be satis- 
factory. 

With the above considerations in 
view, according to the present invention 
the socket member of a plug and socket 75 
coupling com [irises one or more tubular 
I)arts havinn- u bore conforming* to the 
shape of, but somew^hat less than the out- 
side cross-section of, the plug pin or pins 
of the mating member of the coupling 80 
which is /are intended to enter the 
socket(s) and having two or more slits in 
the wall thereof extending mainly in the 
axial direction of the socket, which 
socket nr sockets is /are wholly embedded 85 
in an insulating mass of Polythene 
moulded around, and into close physical 
contact with, the outside of the socket or 
sockets and preferably a!j?o the cable end 
or a conductor or conductors emerging 9U 
from the cable end. 

Polythene " is employed for the 
purpose in view in preference to the other 
more widely known and xised mouldable 
insulating materials, by reason of its low 96 
dielectric loss, great mechanical strength 
and especially good elasticity, even at 
temperatures up to tropical atmospheric 
temperatures as well as below freezing 
point; moreover it has a coefficient of 100 
thermal expansion considerably greater 
than that of brass or other usual metal 
forming the socket or sockets, such 
co-efficient for Polythene being in 
fact o£ the oxder of 260 x 10"^ per degree 105 
Centigrade, as compared for example 
with a coefficient of 80 x 10"^ per degree 
Centigrade for one of the more usually 
employed mouldable insulating materials, 
namely vulcanite. 110 

In addition to the fact that the mass 
of " Polythene " can be caused, by its 
excessive shrinkage, firmly to hold to the 
outside of the socket wall after mould- 
ing, yet be sutficiently resilient to follow 116 
the flexing movement of the socket wall 
during repeated plugginnj in. and out of 
the co-operating pin or pins, such close 
engagement between the embedding . 
mass and the outside of i'' : socket or 120 
sockets can be maintained over an 
excessively wide range of temperature. 

It is contemplated that during manu- 
facture of the socket member of the 
coupling, a plug of the same cross-seotion 125 
as that of the socket, or possibly slightly 
less, will be in9eii;ed temporarily within 
the hole in the socket so "that the socket 
wiii not collapse under the moulding 
pressure as it otherwise might do by 130 
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niastm of its resilient nature, aud also to 
])i-ovput, as far tis ])ossible, extrusion of 
" Pftlythenc into tlio Itolc in the socket;. 
Tsually entry of " Polytliene " iutn the 
5 slits or saw cuts in tiie socket wall will 
not be Jetrinienta], sinn^ the high sliriu'k- 
ai^*e of the " Polythene will be sufficient 
to provide the necessary clearance from 
the bore of the pocket. 

10 It will be appreciated that the inven- 
tion is equally applicable either to 
coupling's in which a single socket is 
mated with a single plug^ pin, -or to 
coupling's having two or more sockets 

15 mating- with respective plug pins, said 
]:>iug pins, and correspondingly said 
Moclrets, being of any desired cross- 
sectional shape and being either all of the 
same shape oi* -of respective shapes which 

20 Jii'e different one from another. 

In order that the invention may be 
fully understood an embodiment thereof 
will now be described, by way of example, 
with reference to the accompanying 

25 drawing, in which: — 

Figure 1 shows in longitudinal section 
mating plug and socket members forming 
a cable coupling according to the inven- 
tion, 

30 1-^'ig* ^ is an elevation, to enlarged 
scale, of a plug pin for the coupling 
^howu in Pig. 1, while 

FijT'S. 3a and 3h are respectively a 
longitudinal elevation and an end eleva- 

135 tion of a socket foT the coupling sbown in 
Fii;'. 1, and 

ii'ig. 4 shows in longitudinal elevation 
a inoriified form of socket. 

The coupling shown in Pig. 1 comprises 

40 a plug member 1 and a mating socket 
member 11 for coupling a- length of con- 
centiic cable 2 to a length 12 of similar 
cable such for instance as for passing- 
ultra high frequency current between 

45 coupled parts of ultra high frequency 
electrical apparatus. 

The plug member I in this embodiment 
has a single plug pin 4 comprising a 
cylindrical metal rod (Fig. 2) having a 

50 relatively long stem portion 4a of fairly 
large diameter, for instance 0.2 inches in 
one practical application, a contiguous 
reduced portion or neck 4fc accurately cut 
to right circular figure of a. predet-er- 

55 mined diameter, and a. tapered end por- 
tion 4c. The end of the stem p()rtion 4a 
is recessed as indicated at 4i (Fig. 2) and 
sweated to the end of conductor 5 of the 
cable 2, from which the insulation 6 

60 is stripped for part of its length as 
shown. 

The whole stem portion 4a together 
with the bared conductor 5. and the end 
portion of the cable insulation 6 are 
65 embedded in a mass of " Polythene " 


indicated ut 7 which material is closely 
moulded around the embedded parts 
under ])ressure. The end face of the 
moulded insulation from which protrude 
the tapered portion 4c and neck 46 of the 70 
plug piu 4 is moulded or trimmed flat as 
shown. 

The moulded insulation 7 and the end 
jjortion (J of cable 2 are surrounded by a 
protective sleeve 8 having interior 75 
grooves Sa and into which the insulation 
material is moulded, all as described and 
claimed per in tke specification of 
copending Application jN'o. 7191 of 1941 
(Serial ■S'o. 550,548), for effectively seal- 80 
ing the plug member thus formed agatinst 
ingress of moisture. 

Since in this embodiment the cable 2 is 
IDrovided with a lead sheath 9 and 
external wrapping 9a, the protective 85 
sheath 8 is overlaid in part by tbe end 
portion of the lead sheath 9, and a mould- 
ing of Polytliene indicated at 10, is 
provided around the overlaying portion of 
said sheath 9 and the adjacent portions 90 
of the protective metal sheath 8 and 
outermost cable wrapping- Q^*, such mould- 
ing co-operating witli external grooves 
Sh in the sheath 8, thereby to provide a 
moisture-proof sealing joint, all in the 95 
jnanner set forth in the aforesaid Speci- 
fication. 

I^he socket of the mating socket mem- 
ber of the coupling with which tlie plug 4 
is intended to co-operate comprises a 100 
metal rod 14 of substantially the same 
length as the plug pin 4: this comprises a 
solid stem portion 14a and a portion 14& 
which is accurately bored to right circular 
figure of diameter slightly less than is 105 
the diameter of the neck 4b of the plug 
pin 4, for a- length which is rather more 
than is the combined length of the neck 
46 and tapered portion 4o of the plug pin. 
Along the bored portion 14h of the socket, 110 
the socket wall is formed with two or 
more axial saw-cuts 14c; in an alternative 
construction as illustrated in Fig.^ 4, 1:he 
socket 14^ is formed in two semi-cylin- 
drical halves which are attached together, 115 
as by sweating, for a portion of their 
length as indicated by broken Hue 14^^ 
leaving the two halves unattached for 
their remaining length 14^^ \ The 
attached halves are recessed to provide 120 
the right circular bore I4h^ similar in 
other respects to the bore 146 for the 
socket 14 of Fig. 3a.. 

The end of the stem or un bored por- 
tion 14cn of the socket is recessed as indi- 125 
cated at 14^^ to receive tlie end of a bared 
portion of conductor 15 emerging from 
the surrounding insulation 16 of the 
section of cable 12 which is to be joined 
through the coupling to the cable 2, the 130 
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conductor beiu^ attaelied t<y ihe socket 
stem as by sweating. 

Tlie socket 14 for tlie whole of its 
leng'tU, toffctJier witii the attached (lon- 
5 iluctor 15 and adjacent insulation 16 are 
embedded in a mass 17 of polythene 
moulded under pressure into closely fit- 
ting- eng'af>*cment with the outside o£ the 
sochet 14; a ping of diameter equal to 

10 that of the socket bore Uh will haye beQn 
temporarily inserted in the bore during^ 
tlie moulding* process in order to prevent 
collapse of the split wall of the socket. 
^ The face of the moulded mass of 

15 Polythene " 17 is accurately moulded 
or trimmed flat in alignment ^rith the end 
of the socket 14 so that this face may lie 
flat ag-ainst the corresponding flat face of 
the plu^? member wken the plug* 4c, 46 is 

20 entered into the socket 14&. 

A protectiTe metal sheath 18 surrounds 
the insulation moulding 17 and the cable 
insulation 16^ said sheath 18 being- pTO-- 
yided with interior grooves ISm and the 

25 insulation 17 being moulded into it, all in 
manner to provide a moisture-proof seal- 
ing' joint in accordance with the afore- 
said Specification, Since in the embodi- 
ment being considered the cable 13 is pro- 

30 vided with a lead sheath 19 and outer 
cable wrapping Wa^ the end of the sheath 
19 emerging from the cable is caused to 
overlay a portion of the protective sheath 
IS; a moulding of Polythene 20 is 

35 provided to enclose the end portion of the 
cable wrapping 19a, the overlaying por- 
tion of lead sheath 19 and the adjacent 
portion of the protective metal sheath 18, 
said metal sheath being provided with 

40 exterior grooves 186 co-operating with 
the '' Polythene " moulding 20 to afl'ord 
a moisture-pMof sealing joint in accord- 
ance with the aforesaid Specification. 
Having' now particularly described and 

45 asceiiained the nature of our said inven- 
tion and in what mannei: the same is to 
be performed, we declare that what we 
claim is : — 

1. PoTj or as part of , a plug and socket 

50 cable coupling of the kind set forth, a 
socket member comprising one or more 
metal tubular parts forming a socket, or 
respective sockets, liaving* a bore, or 
respective bores, conforiuing to the shape, 

65 or respective shapes, but somewhat less 
than the outside cross-section, of the plug 


pin or pins, as the case may be, of the 
mating plug member of the coupling 
which is /are intended .to enter the socket 
or sockets, with each socket having* two or 60 
more slits in the wall thereof extending 
mainly in the axial direction of the socket 
and said socket or sockets being wholly 
embedded in an insulating mass of tiie 
material known as " Polythene 65 
moulded around, and into close physical 
contact with, the outside of the socket or 
sockets and preferably also the cable end 
or conductor or conductors emerging 
from the cable end. 70 

2. For, or as part of, a cable coupling, 
a socket member according to the preced- 
ing claim, wherein the mass of *' Poly- 
thene " in which, the socket or sockets 

is /are embedded is moulded into a pro- 75. 
tective metal sheath formed interiorly 
with one or more gTooves in accordance 
with the invention claimed in the Speci- 
fication of Ajoplication ITo. 7191 of 
1941 (Serial ISTo. 556,548). 80 

3. For, or as part of, a cable coupling, 
a socket member according to either pre- 
ceding claim, in which the metal part or 
parts forming^ a socket, or respective 
sockets, comprises, or each comprises, a 85 
stem having a cylindrical bore for part of 
its length which is slightly less in 
diameter than is the diameter of a 
Tight circular portion of a ping pin 
for the mating 'coupling member 90 
which portion is intended to co-operate 
with the wall of the socket in establish- 
ing the electric contact, the wall of the 
bored part of the socket being formed 
with two or more, preferably axial, slots. 95 

4. The modification of the cable 
coupling according to claim 3, wherein 
each socket is formed in two halves 
attached, as by welding, for a portion of 
their length other than .that length form- 100 
ing the socJcet wall to receive the co-oper- 
ating plug pin. 

5. Cable couplings constructed as 
illustrated in the accompanying drawings 
and adapted for use as described with 105 
reference thereto. 

Dated the 3rd day of September, 1943. 
A. S. GAOHEl^fAILLE, 
Chartered Patent Agent, 
DTumber One, Kingsway, London, ,W".C.2, 
Agent for the Applicants. 
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